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WHAT THIS PAPER ADDS?
C With ageing population, vascular physicians have to treat an increasing number of octogenarians suffering from critical limb
ischaemia (CLI). For these patients, the main objective of revascularisation procedure is limb salvage, with the objective of func-
tional rehabilitation and autonomy recovery. This objective is particularly important if we want to get the patient back to his home
and to decrease the costs for the health authorities. Consequently, the question is: Is it worthwhile to propose costly endovascular
procedures and new technologies to the patient as well as for the health insurancers?a r t i c l e i n f o
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Objectives:We wanted to compare autonomy recovery after open and endovascular infrainguinal surgery
for critical limb ischaemia (CLI) in octogenarians.
Materials and methods: We performed a retrospective analysis of 167 consecutive CLI octogenarians who
underwent infrainguinal open surgery (OS) or endovascular surgery (ES) between 2003 and 2008. OS and
ES groups were compared in terms of autonomy level (Parker score), survival, limb salvage and patency
rates.
Results: Preoperative autonomy level was similar in both groups (OS n ¼ 109, ES n ¼ 58) but 6-month
postoperative autonomy level was better after ES (p ¼ 0.01). There was a trend towards better
survival after OS (74% at 1 year, 62% at 2 years, 32% at 4 years with OS and 68%, 50%, 17% respectively for
ES p ¼ 0.06), but no difference regarding limb salvage (91% at 1 year, 90% at 2 years, 89% at 4 years for OS
and 94%, 87%, 86% respectively for ES, p ¼ 0.939) and primary patency (76% at 1 year, 59% at 2 years, 50%
at 4 years for OS and 82%, 75%, 32% respectively for ES, p ¼ 0.467).
Conclusions: ES is justiﬁed in CLI octogenarians, because it allows restoring a higher autonomy level, with
limb salvage and patency rates comparable to OS.
 2012 European Society for Vascular Surgery. Published by Elsevier Ltd. All rights reserved.Critical limb ischaemia (CLI) deﬁnes a very advanced stage of
chronic arterial insufﬁciency associated with high risk of major
amputation and high risk of reduced quality of life.1 The estimated
prevalence of CLI is 0.24%, and increases with patients’ ages.2 With
ageing population, vascular physicians have to treat an increasing
number of octogenarians suffering from CLI. For these patients, the
main objective of revascularisation procedure is limb salvage, withof Vascular Surgery, Nouvel
ce. Tel.: þ33 3 69 55 08 88;
. Chakfé).
ciety for Vascular Surgery. Publishthe objective of functional rehabilitation and autonomy recovery. It
has been shown that, in octogenarians, open surgery (OS)
preserved ambulation ability and for most of them the possibility to
remain in their homes; graft patency and limb salvage rates are
comparable to those reported for younger patients.3 It has also been
shown that limb salvage after endovascular surgery (ES) was higher
in octogenarians compared to patients under 804 because they
beneﬁt more from the less cardiovascular morbidity, the lower
infection rate and the shorter length of stay. However, post-
operatively, autonomy level improvement is not often obtained.4e9
The aim of this study was to investigate and compare autonomy
recovery after ES and OS in octogenarians suffering from CLI.ed by Elsevier Ltd. All rights reserved.
Table 2
Pre-operative comparison OS: open surgery ES: endovascular surgery MED: median
IQR: interquartile range.
OS group n ¼ 109 ES group n ¼ 58 p
Age Mean: 84.1 years
(MED 86.0/
IQR 12.0)
Mean: 84.9 years
(MED 86.5/
IQR 15.7)
0.712
Risk factors Diabetes n ¼ 52 (47.7%) n ¼ 29 (50%) 0.452
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We performed a retrospective and consecutive study of all the
patients who were treated for CLI in our Department of Vascular
Surgery between January 2003 and December 2008. CLI was
deﬁned as chronic ischaemic rest pain or ischaemic skin lesions
(either ulcers or gangrene) evolving over 2 weeks, and conﬁrmed
by ankle-brachial index, toe systolic pressure or transcutaneous
oxygen tension. For patients with rest pain, CLI was suggested by
ankle pressure below 50 mmHg or toe systolic pressure below
30 mmHg and, for patients with skin lesions by ankle pressure
below 70 mmHg or a toe systolic pressure below 50 mmHg.1 Up to
January 2007, operative indications were set in accordancewith the
TransAtlantic Society Consensus classiﬁcation (TASC),10 beyond this
date, TASC II classiﬁcation replaced it. TASC A lesions were treated
by ES, TASC D lesions were treated by OS and TASC B and C lesions
were treated either by OS or by ES according to the length of the
lesion. Patients were identiﬁed by the revision of all the operative
reports.
The following preoperative parameters were recorded:
demographics data, cardiovascular risk factors (diabetes, hyper-
tension, obesity, dyslipidemia, tobacco addiction), comorbidities
and autonomy level. A history of myocardial infarction, coronary
bypass or stenting corresponded to cardiac comorbidity, a creat-
inine clearance below 30 ml min1 to renal comorbidity and
a history of stroke to cerebral comorbidity. Patients’ autonomy
was assessed using the Parker score.11 The Parker score was
measured at admission in all patients because it is a systematic
interview performed by the nurses and noted on the patient
admission record. When the Parker score is higher than or equal
to 6, it means that patients are nondependent; they can get
about their homes and walk outdoors without help. When the
Parker score is lower than 2, patients are fully dependent and
need help outside and inside their homes. A Parker score ranging
from 2 to 5 indicates that patients are partially dependent; they
do not need assistance at home but cannot walk outdoors alone
(Table 1).
The following postoperative parameters were recorded: 30-day
morbidity and mortality, postoperative length of hospital stay,
autonomy level at 30 days and 6 months, reintervention rate at 6
months, survival, limb salvage and primary patency. Patients were
reviewed in consultation at 30 days and at 6 months, and were
subsequently under angiologist supervision. Ultrasound moni-
toring was performed at the ﬁrst check-up, and then, in most cases,
on an annual basis or even more frequently. Autonomy level at 30
days and 6 months was assessed thanks to the Parker score. The
Parker score was established for all patients at 30 days by the
surgeon during control consultation. It has also been established
during the 6-month surgical consultation, but whenever this score
had not been established during the 6-month surgical control
consultation, patients were contacted by phone to give information
regarding their postoperative residential status and ambulatory
function. Limb salvage and primary patency rates at 6 months, 1, 2,
3 and 4 years were obtained from the surgical team or the angi-
ologist’s report.Table 1
Parker score.
Yes,
without
help
Yes, with
ﬁttings
Yes, with
someone’s
help
No
Patient can go about
his/her home
3 2 1 0
Patient can walk outdoors 3 2 1 0
Patient can go shopping 3 2 1 0Statistical analysis was performed using Stastical Package for the
Social Sciences (SPSS) 16.0 software under the supervision of the
Statistics Department of our University. Nonnormally distributed
data are presented in a median (MED) and interquartile range (IQR)
format. Parker scores were compared using the WilcoxoneManne
Whitney test. KaplaneMeier analysis and log-rank test were used
to compare the survival, primary patency and limb salvage rates,
while the chi 2 test was used to compare both groups. The chosen
signiﬁcance level was 5% (p < 0.05). All the results were presented
according to the report of the Society for Vascular Surgery and the
American Association for Vascular Surgery, which deﬁnes the terms
of primary patency and limb salvage.12
Results
A total of 167 patients were included, 109 underwent OS (OS
Group), 58 ES (ES Group). Both groups were comparable in terms of
demographics data, cardiovascular risk factors, symptomatology
and comorbidities (Table 2). The proportion of patients with ulcer-
ation and rest pain was 82% and 18% for OS, and 85% and 15% for ES.
In the OS group, 66% of patients had cardiac comorbidity,15.6% renal
comorbidity and 12.8% had cerebral comorbidity. In the ES group,
72.4% of patients had cardiac comorbidity, 22.4% renal comorbidity
and 20.4% cerebral comorbidity. The ratio between OS and ES for
TASC classiﬁcation was 10.4/89.6% for TASC A lesions (28.1% of the
cases we treated), 33/67% for TASC B lesions (30.5% of the cases we
treated), 72.5/27.5% for TASC C lesions (11.4% of the caseswe treated)
and 100/0 for TASC D lesions (30% of the cases we treated).
Level of autonomy before surgery (Tables 2 and 4)
For patients in the OS group, 14 patients were fully dependent,
50 were partially dependent and 45 were nondependent. For
patients in the ES group, 12 patients were fully dependent, 26 were
partially dependent and 20 were nondependent.
The mean Parker score was 4.7 (MED 4.5/IQR 2.1) preoperatively
for patients who underwent OS and 4.2 (MED 4.5/IQR 2.5) for
patients who underwent ES.
Statistically, there was no signiﬁcant difference concerning
preoperative autonomy level (p ¼ 0.376) between the two groups.
Type of revascularisation
Open-surgery revascularisations consisted of 11 femoral endar-
teriectomies, 82 femoropopliteal bypasses and 16 femorodistal
bypasses. Endovascular surgery revascularisations consisted of 39Smoking
History
n ¼ 33 (30.3%) n ¼ 14 (24.1%) 0.257
Hypertension n ¼ 105 (96.3%) n ¼ 53 (91.4%) 0.161
Dyslipidemia n ¼ 57 (52.3%) n ¼ 31 (53.4%) 0.509
Obesity n ¼ 29 (26.6%) n ¼ 16 (27.6%) 0.515
Comorbidities Cardiac n ¼ 72 (66%) n ¼ 42 (72.4%) 0.254
Renal n ¼ 17 (15.6%) n ¼ 13 (22.4%) 0.188
Cerebral n ¼ 14 (12.8%) n ¼ 12 (20.7%) 0.135
Preoperative
ambulatory
function
Non dependent n ¼ 14 (12.8%) n ¼ 12 (20.7%) 0.376
Partially
dependent
n ¼ 50 (45.9%) n ¼ 26 (44.8%)
Fully dependent n ¼ 45 (41.3%) n ¼ 20 (34.5%)
Table 3
Post-operative comparison OS: open surgery ES: endovascular surgery MED:
median IQR: interquartile range.
OS group
n (%)
ES group
n (%)
p
30-day mortality 4 (3.6) 2 (3.4) 0.716
30-day morbidity 15 (13.7) 6 (10.3) 0.697
Post-operative hospital length of stay Mean: 8.3
days
(MED 8.0/
IQR 5.5)
Mean:
5.4 days
(MED 5.1/
IQR 3.5)
0.326
30-day autonomy Non dependent 36 (34.3) 27 (48.2) 0.04
Partially dependent 57 (54.3) 19 (33.9)
Fully dependent 12 (11.4) 10 (17.9)
6-month autonomy Non dependent 35 (35.7) 31 (59.6) 0.01
Partially dependent 49 (50.0) 15 (28.9)
Fully dependent 14 (14.3) 6 (11.5)
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primary success rate was 100% for OS and 95% for ES, because the
procedure failed in threepatients. These threepatientswerepartially
dependent, and kept at their preoperative level of autonomy after
surgery. All OS and ES procedures were controlled immediately by
intraoperative angiography and 30-day ultrasound examination.
Postoperative morbidity and mortality (Table 3)
The 30-day mortality rates were respectively 3.6% and 3.4% in
the OS and ES groups. Causes of death were three acute coronary
syndromes and one massive pulmonary embolism after OS, and
one acute coronary syndrome and one respiratory distress due to
inhalation after ES. In both groups, patients who died were fully
dependent before revascularisation. Morbidity was 13.7% in the OS
group, and consisted of seven haematoma, three urinary tract
infections, two graft thrombosis and three pulmonary infections.
Morbidity was 10.3% in the ES group and consisted of two stent
thrombosis, three haematoma and one urinary tract infection.
Concerning postoperative morbidity and mortality rates
(p ¼ 0.716 and p ¼ 0.697 respectively), there was no signiﬁcant
difference between both groups. The 30-day patency was 98% for
OS and 96% for ES. In both groups, ultrasound evaluation showed no
patency of the revascularisation done in two patients. All patients
remained at their preoperative and 30-day level of autonomy.
Postoperative length of hospital stay (Table 3)
Postoperative hospital median stay duration was 8.3 days (MED
8.0/IQR 5.5) for patients who underwent OS and 5.4 days (MED 5.0/
IQR 3.5) for those who underwent ES. Concerning postoperative
hospital stay duration (p ¼ 0.326), statistically, there was no
signiﬁcant difference between the two groups.
30-day autonomy (Tables 3 and 4)
Changes in autonomy level between the preoperative period
and the 30-day postoperative period are shown in Tables 3 and 4. In
the OS group, patients either remained at their previous level ofTable 4
Evolution of Parker score OS: open surgery ES: endovascular surgery MED: median
IQR: interquartile range.
OS group mean
Parker score (MED/IQR)
ES group mean
Parker score (MED/IQR)
Preoperative
level
4.7 (4.5/2.1) 4.2 (4.5/2.5)
30-day 4.3 (4.0/3.0) 6.2 (6.5/3.8)
6-month 4.2 (4.0/3.0) 6.3 (7.0/4.0)autonomy, or lost autonomy. In the ES group, patients either
remained at their previous level of autonomy, or gained autonomy.
The 30-day mean Parker score was 4.3 (MED 4.0/IQR 3.0) for
patients who underwent OS and 6.2 (MED 6.5/IQR 3.8) for those
who underwent ES.
There is an improvement of postoperative autonomy level for
patients who underwent ES compared to those who underwent OS
(p ¼ 0.04).
6-month autonomy (Tables 3 and 4)
Changes in autonomy level between the 30-day postoperative
period and the 6-month postoperative period are shown in Tables 3
and 4. The 6-month mean Parker score was 4.2 (MED 4.0/IQR 3.0)
for patients who underwent OS and 6.3 (MED 7.0/IQR 4.0) for those
who underwent ES.
There is an improvement of the postoperative level of autonomy
for patients who underwent ES compared to those who underwent
OS (p ¼ 0.01).
Evolution from the preoperative autonomy level to the 30-day
and 6-month autonomy levels is shown in Fig. 1.
6-Month reintervention rate
In the OS group, the 30-day reintervention rate was 1.9% . It
consisted of two patients that required reintervention for bypassFigure 1. Evolution of autonomy level OS: open surgery ES: endovascular surgery.
Figure 3. Limb salvage rate OS: open surgery ES: endovascular surgery.
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thrombectomies, and needed major amputation. Both were already
preoperatively fully dependent. At 6 months, three more patients
underwent reintervention: two angioplasties for anastomotic
stenosis and one thrombectomy for bypass thrombosis. These three
patients maintained their autonomy level (two were independent
and one partially dependent). The 6-month reintervention rate was
4.6%. The reintervention had no inﬂuence on autonomy level.
In the ES group, the 30-day reintervention rate was 1.7%. It
consisted of one patient that required reintervention under general
anaesthesia (failure of ﬁrst intervention under local anaesthesia
because of the agitation of the patient). This patient was partially
dependent; he did not change his autonomy level after reinter-
vention. At 6 months, two more patients underwent reinterven-
tion: two angioplasties for intrastent restenosis. Theywere partially
dependent before reintervention, and keep partially dependent
after reintervention. The 6-month reintervention rate was 5.1%.
Survival (Fig. 2)
Themean follow-upwas 33.1months. No patient dropped out of
the study. For patients who underwent OS, the survival rate was
90% at 6 months, 74% at 1 year, 62% at 2 years, 56% at 3 years and
32% at 4 years; for those who underwent ES, this rate was respec-
tively 82%, 68%, 50%, 22% and 17%. There is a trend towards better
survival after OS as compared to ES (p ¼ 0.06).
Limb salvage (Fig. 3)
For patients who underwent OS, the limb salvage rate was 92%
at 6 months, 91% at 1 year, 90% at 2 years and 89% at 3 and 4 years;
for those who underwent ES, this rate was 95% at 6 months, 94% at
1 year, 87% at 2 years and 86% at 3 and 4 years. There was no
difference between these two groups (p ¼ 0.939).
Primary patency (Fig. 4)
For patients who underwent OS, primary patency rate was 90%
at 6 months, 76% at 1 year, 59% at 2 years, 52% at 3 years and 50% atFigure 2. Survival rate OS: open surgery ES: endovascular surgery.4 years; for those who underwent ES, this rate was respectively
94%, 82%, 75%, 70% and 32%. There was no difference between these
two groups (p ¼ 0.467).Discussion
Life expectancy for vascular patients is increasing, especially
thanks to better coronary artery disease treatment.2 Since life
expectancy is increasing, revascularisation indications for CLI in
patients growing older are increasing, and vascular physicians have
to treat a growing number of patients over 80 years. CLI diagnosis
entails serious consequences in patients (high risk of major
amputation, of cardiovascular events and of poor quality of life evenFigure 4. Primary patency rate OS: open surgery ES: endovascular surgery.
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over 80. Each year, in a population of one million people, CLI
generates 100e300 major amputations with bad prognosis.2 Major
amputation has not the same consequences in younger patients
than in older ones; in fact, while major amputations often leave
elderly people bedridden, younger patients can be ﬁt. All patients
with CLI should be referred to a vascular specialist early in the
course of their disease, to plan revascularisation. The most signiﬁ-
cant change in the treatment of CLI is the increasing tendency to
shift from bypass surgery to less invasive endovascular procedures
as an accepted ﬁrst-choice revascularisation strategy including
tibial arteries, with bypass surgery reserved as a back-up option if
necessary.14 The choice between open and endovascular surgery for
the treatment of infra-inguinal patients presenting CLI is almost
extensively discussed in the literature. Recommendations
depending on the arterial lesions have been proposed by TASC.
However, octogenarians are a particular subgroup of patients
because of their vulnerability, low-life expectancy and their
potential lack of autonomy. Consequently, we believe necessary to
point out factors that may help to modulate these recommenda-
tions to enhance outcomes in these patients. The goal of the present
study was to assess the role of autonomy. This study is a ﬁrst step in
this ﬁeld and we proposed to assess ﬁrst the score in vascular
surgery, and then especially to predict the beneﬁt of revascular-
isation according to the preoperative level of autonomy of the
patients, by the use of an easy and quick score.
Besides, overall care for elderly patients has considerably
improved; nowadays, octogenarians who undergo vascular surgery
are very different from those who were treated 20 years ago.
Although many series show real beneﬁt of CLI surgical treatment in
the elderly, with an increased survival ratewhen amputation can be
avoided, these series are often made up of patients who were
ambulatory or functionally nondependent.15e18 In our study, we
compared OS and ES results in terms of postoperative autonomy,
taking as starting basis patients’ preoperative autonomy level, even
when they were bedridden.
Out of all the operated-on patients, 26 were preoperatively fully
dependent. As previously demonstrated,14 the most fragile post-
operative patients were bedridden, which was the case for the six
patients who died at 30 days (4 OS, 2 ES). For these patients,
revascularisation indication may be questioned since primary
amputation could have been debated. The decision to revascularise
these patients was made despite their bedridden state, either
because their cognitive functions were preserved or because they
had not been bedridden for a long time. First, these patients were
fully aware of their state and we wanted to respect their physical
integrity and second, we hoped it would be possible for them to
regain autonomy by limb salvage. Some authors propose primary
amputation for treatment of CLI, because of the bad prognostic of
amputations realised after revascularisation failure, but in ourmind
it is judicious to propose revascularisation surgery when a beneﬁt
can be expected and when patients are aware of their state.19
In the immediate postoperative period (30 days), there was an
autonomy level improvement for patients who underwent ES
compared to those who underwent OS, although both groups were
preoperatively comparable. In fact, patients who underwent ES
remained at their preoperative autonomy level (87.5%), or
improved it (12.5%). Conversely, patients who underwent OS
remained either at their preoperative autonomy level (89.5%), or
lost their autonomy (11.5%). In the short term, patients who
underwent ES experienced an improvement of their autonomy
level compared to those who underwent OS. Among patients who
underwent ES, 1.9% lost autonomy, 88.5% remained at their
autonomy level and 9.6% improved it. Among patients who
underwent OS, 11.1% lost autonomy, 83.4% remained at theirautonomy level and 5.5% improved it. These ﬁve patients who
improved their autonomy level 6 months after OS were very close
to their family, and had beneﬁted from the help of a physiotherapist
at home.
It is also known that reintervention can be high in CLI patients
and that it can severely inﬂuence the autonomy capability. In our
experience, reinterventions did not inﬂuence the autonomy capa-
bility of the patients. Likewise, the success rate could inﬂuence the
level of autonomy. We chose to measure the results of our revas-
cularisations neither by the ankle-brachial index because it is not
interpretable due to the large proportion of diabetic patients, nor
by transcutaneous oxygen pressure, because of the large proportion
of ulcers in our population. We decided to evaluate the results of
our surgery by intraoperative angiography and 30-day ultrasound
examinations for OS and ES procedures. In our experience, the
success rate did not inﬂuence the postoperative level of autonomy.
We chose to use the Parker score, preferentially to any other
scores previously established,20 because it is easy to use and
reproduce. There are a number of quality-of-life tools for patients
with CLI such as SF-36, EQ-5D scores but their use is not easy. For
example, the SF-36 consists of 35 items covering eight health
dimensions and an additional item that assesses the change in
general health status over time. EQ-5D score consists of ﬁve items
covering ﬁve domains of quality-of-life comprising mobility, self-
care, usual activities, pain/discomfort and anxiety/depression.
Combining the level of health problems on each domain results in
243 possible health states (excluding death). We wanted to use
a quite easier and faster score to evaluate the level of autonomy of
the patients. In fact, the Parker score had not been validated
previously in CLI patients, and this is a limitation of this study.
Before this study we wanted to assess the usefulness of the Parker
score in vascular surgery: we did both the Parker and the EQ-5D
scores in ten patients, and results in terms of autonomy were
comparable. The level of autonomy can thus be evaluated with the
Parker score by three items, and can be assessed whether by the
physicians or by the nurses in a fewminutes. The items can be ﬁlled
out preoperatively but can also be easily and rapidly completed by
a surgical team during postoperative consultation. The main
interest is to have an early indication of the level of autonomy of the
patients. We think that the easy and quick utilisation of the Parker
score in vascular surgery can predict the beneﬁt of revascularisation
according to the preoperative level of autonomy of the patients.
Our results in terms of survival, limb salvage or primary patency
rates are comparable to those found in the litterature.9,18,21 There is
a trend towards better survival after OS as compared to ES
(p ¼ 0.06). Limb salvage and primary patency rates are comparable
in both groups. Therefore, whenever it is possible, endovascular
surgery should be favoured for octogenarians. In fact, for elderly
patients, the primary objective of revascularisation is mainly limb
salvage, in order to preserve patients’ autonomy and prevent them
from becoming dependent. With limb salvage and primary patency
similar to OS, ES offers the possibility to remain nondependent and
even improve the former autonomy level.
However, this is a retrospective study with all associated limi-
tations including post hoc data capture, retrospective assessment of
autonomy and the signiﬁcantly different size between the two
populations. Therefore, the Parker score was originally developed
to predict mortality after hip fracture and not for assessment of
autonomy in octogenarians with CLI, but we think that it can be
a useful tool in CLI to quickly evaluate the level of autonomy of the
patients and to assess the operative indication. One other limitation
of this study is that indications to OS or ES were based on TASC I or
II lesion characteristics. This means thatmore complex lesions were
treated by surgery and more simple lesions by ES, and that could
bias the results.
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of postoperative autonomy, taking as a starting basis the patient’s
preoperative autonomy level. However, since assessing preopera-
tive autonomy level is very important in elderly patients, it can be
difﬁcult or unattractivewhen using complex scores because of their
complexity and the long time necessary to answer and ﬁll all
variables. It was the reason why we wanted, in this study, to assess
the potential interest of a simple score, the Parker score, that has
been initially dedicated in orthopaedics in a speciﬁc, elderly pop-
ulation in vascular surgery. This might be an easier score to quickly
evaluate preoperative autonomy level and help to predict the
beneﬁt of revascularisation according to this level in octogenarians
requiring vascular interventions.
In conclusion, by the preoperative and postoperative autonomy
evaluation of the patients, we could show in this study that
outcomes of fully dependent patients are very poor and may not
justify revascularisation. Despite a trend towards better survival
after OS, ES enables patients to maintain or even improve their
preoperative autonomy level, and thereby prevent them from
becoming dependent, with limb salvage and primary patency rates
similar to OS.Conﬂict of Interest/Funding
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